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@ Transmission control device for vehicle.

@ In an automatic transmission control device, an electric
selector includes a circular common switch, a P range switch,
8 R range switch, a N range switch and a D range switch. A
range shifting is instructed by the electric selector. When the
common switch and one of the range switches are both
operated in a predetermined manner, an instruction signal is
delivered from the electric selector to a microcomputer. The
microcomputer discriminates whether the instruction is
proper or not. When the instruction is not proper, the
microcomputer does not generate range shifting signalsto a
transmission actuator and generates a long buzzer drive
signal. A driver of a vehicle is notified about this fact by a
long sound of a buzzer.
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BACKGROUND OF THE INVENTION . 0096352

This invention relates to a transﬁission control
device for vehicles.

A typical cpq;traction of conventional automatic
transmission c¢ontrol devices is composed of a torque
converter, a transmigssion mechanism, an o0il "pressure pump,
a mechanical selector, a manually operated valve which
controls oil circuits for realizing a desired transmission
range, and a shift valve which upon reception of an
electric signal, operates the transmission mechanism in a
desired transmission range. The'transmission ranges are
ordinarily made of D range (d4riving range), 2nd range, 1
ranée;, N range (neutral range), R range (reverze range)
and P range (parking rang?}, and any one of.thése ranges is
selected by a mechanical selector. For realizing the
selecttion, the selector is interlinked with the qanué;
operation valve through a mechanical linkage. Acéordingly,
the conventional device inevitably increases the size of
the sclector, and necessitates the mechanical linkage, thus
restricting the freeddém of vehicle design and imposing a
problem - of deteriorating the smartness of the interior

installation of the vehicle.

SUMMARY OF THE INVENTION

Accordingly, an objact of the present invention is to
eliminate above described difficulty by the use of an
electric selector,

Another object of the invention is to eliminate a

problem of erroneous operation tending to be caused at the
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time of the range selection, which is prediétable from the
use of the electric selector.

According to the present invention, range
shifting is 4instructed by the electric sélector. The
computer Jjudges whether the instruction is proper or not,
and when: the computer judges that the instruction is not
proper in consideration of the real running condition of
the vehicle, the computer does not receive the instruction,
s0 that a control function leading to safe running of the

vehicle can be easily executed.

BRIEF .DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram showing the arrangement of an

electric selector used in the embodiment of the invention;

Fig. 2 is a diagram showing the general

composition of the control device;

Fig. 3 is a flow-chart gshowing a main routine of

a microcomputer:

Fig, 4 is a flow-chart showing an interruption

routine of the computer; and

Fig. 5 is a flow-chart showing an important part
of Fig. 3 in detail.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Fig. liillustrates an arrangement of an electric
selector. The electric selector may be provided at a
position near the driver's seat and slightly behind on one
side of the steering wheel extending from the steering
column. In Fig. 1, numerals 10, 12, 14 and 16 designate D

(driving) range, X (nuemral) range, R (reverse) range and P



10

20

-

3 ‘ 0096352

(parking) range selecting push-button type self-reset
switches, respectively. Numeral 18 .designates a common
switch of the self-reset typs.

An internal.ulamp is provide&_ in each of the
switches 10 through 18.

When it is desired to shift ranges in the
transmission control device, it is required to operate a
desired one of the switches 10 through 16 together with the
common switch 18. For facilitating such an operation, the
range switches loithrough 16 are‘provided to surround the
circular common switch 18, At the time of the range
shifting operation, the bﬁo switches are depressed
simult;neously by two fingers. However, the switches may
be arranged in a different manner from the above arrangeQ
ment.  For instancé, the 2nd range and L range may be
further provided. .

Fig, 2 shows a general construction 6f the
control device according to the present invention. 1In Fig.
2, a switch 11 corresponds to the D range switch 10 in Fig.
1, and likewise, a switch 13 corresponds éo the N range
switch, a switech 15 corresponds to the.R range switch 14; 3
switch 17 to the P range switch 1&, and a switch 19
corresponds to the common switch 18, On-off signals
delivered from these switches are converted by inverters
into signals which are in a high level when the switches
are operated {closed), and in a low level when the switches
are not operated (opened). The inverted signals delivered

from the inverters are then applied to logic gates 20, 22,

24 and 26.

The logic gates 20 through 26 are composed of AND

1
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gates which deliver outputs of high level when the range
signals from the range switches 11, 13, 15 and 17 and the
common signal from the common switch 19 satisfy a logic
product condition., More specifically, when the D range
switch 11 and +the common switch 19 are operated
simultaneously, a high-level signal appears at the output
of the logic gate 20, and when the P range switch 17 and
the common switch 19 are operated simultaneously, a
high-level signal appears at the output of the logic gate
26. The instruction signals subject.edbto a logic condition
discriminating operation are then delivéred through buffer
amplifiers to a computer 28, In this embodiment, a
one-chip microcomputer ~with a control program snd a
transmission control pattern data is utilized for the
computer 28. The control program in this case is adapted
to set an instruction processing sequence required for
executing control function of +the transmission control
operation. The computer 28 is further programmed such that
the range shifting signals corresponding to the instruction
signals from the logic gates 20, 22, 24 and 26 are
delivered from the computer 28 availing a time other than
the time required for supervising the control of the
transmission. The contents of the contrel programs of the
computer will be described hereinlater in more detail.

The instruction signals appearing at the output
terminals of the logic gates 20, 22, 24 and 26 are on the
other hand delivered to & logic gate 30. The logic gate 3¢
is a 4-INPUTS OR gate which produt;es a8 high-level output
signal when either one of the input terminals receives an

operating signal of a high level. The output high-level
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signal of the logic gate 30 is applied to a first
monostable multivibrator 32 as a trigger signal. The
monostable multivibrator 32 delivers a timer signal, which
is maintained at a high level for several hundred millise-
conds, in synchronism with the rising-up of the high level
output signal. The timer signal is delivered into a
driving circuit 34 for operating a buzzer 36 of a
piezn-electric type for a short time. The buzzer 36 is
located at an appropriate position near the seat of the
driver, and reports that the swifching operation of the
range switches ]! to 19 has been carried out normally at
the time of the generation of the coperation signals.

’ Numerals 38 and 40 designate a vehicle speed
sensor and a load sensor of known types., which are used for
discriminating control <conditions of the transmission
system of the vehicle. The sensor 38 generates one- pulse
for every unit rotation angle of wheels, while the 1load
sensor 40 generates & code signal corresponding to the
opening degree of the Ehrottle valve of the vehicle engine.

Driving circuits 44, 46, 48, 50, 52 and 356 and a
second monostabel multiyibrator 42 are connected with the
output side of the computer 28. .The driving cipcuits 44,
46, 48 and 50 are connected with the internal lamps 10A,
12A, 14A and 16A of the range switches 10, 12, 14 and 16
for energizing the lamps sslectively. Thus, the energizing
of the 1lamp indicates the reception of the instruction
signal by the computer 28,

The driving c¢ircuit 52 is connected with an
actuator -54 of the manual valve (not shown) of the

transmission system. Upon r1reception of an output from the
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computer 28, the driving circuit 52 drives the actuator 54
so that it realizes a desired one of the D, N, R and P
ranges. The actuator 54 may be constructed in the form of
a hydraulic servomcchanism crmbined with an electromagnetic
valve, or in the form of an electrically driven
servomechanism combined with an electric motor.

The driving circuit 56 is connected with another
actuator 58, and upoﬁfrwception of an output from the
computer 28, the driving circuit 56 drives the actuator 58
so as to realize the desired transmission gear ratio of the
trapsmission system. .

The second monostable multivibrator 42 receives a
trigger signal from the computer 28, and delivers a timer

signal which is brought into high level in synchronism with

the rising-up of the trigger signal, and maintained at the

high level for a time interval of 1 to 2 seconds. °“The’

timer signal is applied to the driving circuit 34 together
with the output signal from the firat monostable
multivibrator 32 so agz to ;nergizc the buzzer 36 for a
comparatively long period. The computer 28 is so
programmed that it “triggers the second monostable
multivibrator 42 when the computer receives the instruction
signal and Judges that +the range shifting operation
designated by the iastruction signal is not proper. The
buzzer 36 is thus'operated for a comparatively long period,
and the dr.iver“of the vehicle is notified' that the shifting
of the tran§miss£on range is not appropriste. '

The transmiasion control device operates in

accordance with control programs beforehand set in the



computer 28. The operation of the computer 28 will now be
descried with reference to the flow-charts shown in Figs.
3, 4 and §.

Fig. 3 illust}ates main routine for executing a
control program in rapetition. Numeral 60 designates a
starting step wherein an ignition key switch (not shown) is
turned ON thereby to start operation of the computer 28.
In an initial setting step 62, the computer 28 sets data P
indicating P range as a flag F (data in a specific address
of a memory device of the computer 28) indicateve of a
rangé selected at that time.
In the next step 64, the computer 28 calculates a
vehicle speed from a time interval between +the pulse
signals delivered from the speed sensor 35, and converts

the calculation results into a binary coded signal, and

stores the signal inte a predetermined address of the

memory device. In the step 06, the computer reads a coded
signal 6 representing the opening of the throttle valve.
delivered from the 19§9 sensor 40, and stores the signal in
2 predetermined address of the memory device.

In the shift range . step 68, tﬁe computer
calculates data indicative of a range position and to be
used as a range flag, based on the status of the
instruction signals (switch data stored in the memory
device durinz the hereinafter described timer interruption
routine)} delivered from the logic gates 20 - 28, and sets
the data as desired.

In the shift operation step 70, the computer 28

determines an optimum shift position based on the operation

range at that time of the transmission system, and the data

' N 0096352
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indicative of the running speed and the load condition of
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the vehicle, which are obtained in the steps 64 and 66, and
stores the data corresponding to the optimum shift position
in the memory device. The computer 28 is so programmed
that, at the time of determining the shift position, the
computer refers to the transmission control pattern data
memorized in memory device (ROM). Since the transmission
control system utilizing the transmission control pattern
data are widely known, detailed description thereof will be
omitted.

In the step 72, the computer delivers the output
signals corresponding to the data related to the range flag
and the shift position data, which have been determined in
the steps 65 and 70, to the driveing circuits 52 and 36,

respectively. The computer further delivers the output

signal corresponding to the range flag to corresponding

one of the driving circuits 44 - 50,

Fig. 4 illustrate: K timer interruption routine
to be excvcuted at a time interval determined by an internal
timer of the computer 28. 1In the shown exaﬁple, it is so
programmed that, at a step 74, the interrupting opgration
is initiated at a time interval of 10 milliseconds after
the execution of the initial step 62. More specifically,
the execution of the main routine is interrupted at the
time interval of 10 milliseconds, and a reading step 76 of

the interruption routine is exscuted., After the step 76,

the operation is returned by a step 78 to the main

routine. In the step 7§, the output signals from the logic
gates 20 - 20 are all read in the computer 28, and stored

in the memory device.

Fig. 5 illustrates the range operation step &5 in
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the main routine in detail. The step 68 includegosx?hss;{?e%g
50, 82, 84 and 86 which discriminate a designated range
shifting operation while reference being made to the latest
switch input data (operation signals) stored in the memory
device. The discrimination is carried out successively on
the ranges N, R, P and D, and when it is discriminated that
a certain range shifting operation has been designated by
the switch input data, the remaining discrimination steps
with respect to the kinds of the ranges are abandoned. For
this rea;on, even in a case where a plurality of range
switches are operated simultaneously, a range shifting of
the highest priority is executed and remaining ranges are
abandoned. The priority may be beforehand set as desired.
Furthermore, it may be so programmed that none of the
ranges are executed simultaneously. In order to improve
the accuracy of the discriminating operation, it “~would
preferable that the switch input data are accepted only
when the data coincide with each other for a plurality of
consecutive times of discrimination.

When a rané; shifting operation is discriminated
in one of the steps 80 -~ 86, this operation is further
discriminated in a step 88, 94, 100 or 1066 as to whether
the operation is proper or not. The discriminating
condition may be détermined according to the regquirement,
For instance, in the step 94 for discriminating the R range
operatién where the range is transferred from P range to R
range, the disériminatiﬁg condition is so determined that
the range shifting operation is appropriate when the

running aspeed of the vehicle is approximately zero, and



Y

e

L5

25

—dc— 0096352

inappropriate when the running speed is not approximately
Zero.

In a case where the range shifting operation is
discriminated to be appropriete, the computer 28 sets, in a
step 90, 06, 100 or 106, the range flag F to the data
corresponding to the discriminated results. On the other
hand, where the range shifting operation is discriminated
to be inappropriate, the computer 28 delivers an output
signal, in a step 92, 98, 104 or 110; to cause d‘elivery of
a trigger signal to the multivibrator 42..

In response to. the execution of 'b.he programs as
described above, the computer 28 drives the actuator 354
such ‘that the actustor 54 =selects the operation range
corresponding to the operation of the range switches 10(11)
- 16(17). In this case, it is necessary that the range
switch is opsrated simultaneously with the common switch
18(319), and any erronsous operation of the range switeh can
'be thereby prevented even in a case of accidental touch of
the switch...JFurthermore,.when it is required, a Jjudgement
vhather the range shi'fmtin; operation is appropriate or not
is carried out in consideration of the running condition of
the vehicle, and therefore the execution of any erroneous
range shifting operation can be avoided. When the range
shifting operation 1is judged to be not appropriate, che
driver of the vehicle is notified about this fact by the
sound of the buzzer 36 continues for a comparatively long
period. |

In case where the range switch is operated
normally together with the common switch, the buzzer 36 is

operated for a short period, and when the computer duly
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internal lamp of the range switch turns on, and whether the
range switch has been appropriately operated or not and
also the fact that the  computer has duly responded to the
switch operation are thereby reported to the driver of the
vehicle. The computer then determines an optimum
transmission ratio of the transmission based on the range
thus selected and the driving condition of thé vehicle, and
controls the transmission.

Although the invention has been described with
respect to a preferred embodiment thereof, it is apparent
that the invention is not necessarily restricted to this
embodiment and various modifications may be carried out
within the scope of the present invention.

For instance, the above described simultaneous
operations of the range switch and the common switch may be’
carried out in such a manner that these operations are
accomplished with not completely same timing, but with a
slight time delay. That is, the common switch may be
firstly oparated, and'the range =switch may be thereafter
operated with a slight time delay.

Furtheremore, the discrimination of operations of
the range switches may be executed without utilizing logic

gaves, but may be carried out entirely by use of a

microcomputer,



What is claimed is:
1. . A transmission control device for vehicles with
an automatic transmission comprising:

electric selector means (10 - 18) for generating
instruction signals corresponding to a plurality of range
positions of said automatic transmission;

a computer (28) connected with said electric
selector means for delivéring range signals in response to
said instruction signals when a predetermined condition is
satisfied; and

means (52, 54) for shifting ranges of said
automatic transmission .in. response' to said range signals

from said computer.’

2. A device according to c¢laim 1, wherein said
electric selector means includes a common switch (18) and’
range sSwitches (10 - f63 for selecting a range position,-
and said electric selector means generates instruction
signals in response to the .operatién of both said common
switch and one of said range switches.

3. A device according to «claim 1, wherein said
computer (28) generates a notification signal when said

predetermined condition is not satisfied.

4. A . device according to qlaiﬁ 3, further including
a buzzer {(36) for notifying a driver of the vehicle in

response to said notification signal.

0096352
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5. A device accorctng to clair 1, wherexn sax§
electric selector means includes indication lamps, and said
computer encrgizes one of gaid lamps when said

predetermined condition is satisfied.,
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